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<g) A liner assembly for lining branch pipes and a method for manufacturing the liner assembly. 



(57) A lining assembly for lining the inner wall of a 
branch pipe (21) comprising: a flexible tubular 

'. , resin-soaked liner (1) having one end externally 
reversed to form a collar (4) to fit the inner wall 
of a main pipe (20); a first hermetic f&m (11) 
covering the internal wall of the tubular liner ; a 
second hermetic film (3) covering the external 
wall of the tubular liner; an annular resin- 
absorbable flat felt (5) with which the collar (4) 
is backed ; a detachable resilient tube (7) con- 
sisting of a tubular reinforce material (8) and a 
hermetic film (9) covering the internal wall of 
the tubular reinforce material, the upper end 
portion of the film (9) being detachabiy adhered 
to. the second hermetic film (3) covering the 
external wall of the flexible tubular resin-soaked 
liner (1) near the collar (4), and the detachable 
resilient tube (7) enclosing in it a sufficient part 

. . of the flexible tubular film-covered liner (1) 
- which is in the vicinity of Jthe collar to thereby 
'■-* ^support that part of the liner to' erect toward the 
^ opening of the branch pipe ;' and a pressure 

- v - proof tube (23) consisting of three detachable 
divisions (23A23B.23C) containing in i. it the 
flexible tubular resin-Ioaked liner u (1) lengtwise, 
the -front end of ; the. pressure proof % tube (23) 
" being connected ;.to7„ the f , detachable ^ resilient^ 
3 v ""tube (7) and the rear end of it being closed 
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The present invention relates to a liner assembly 
used for lining the inner wall of an old or defective 
branch pipe such as Hume concrete pipe branching 
out from a main pipe, and also relates to a method for 
manufacturing such branch pipe liner assembly. " 

When an underground utility pipe or an under- 
ground industrial pipe, such as sewer pipe, gas pipe, 
and electric conduit pipe, becomes defective or too 
old, the pipe is repaired and reinforced without digging 
the earth to expose the pipe and disassembling the 
sections of the pipe. This non-digging method of re- 
pairing a pipe is known and practiced in the field of civ-" 
il engineering. Typically, the method/is disclosed by 
Japanese Provisionnal Patent Publication (Kokai) No. 
60-242038. / 

According to the publication, this method of pipe 
repair comprises inserting a sufficiently long tubular 
flexible liner bag into the pipe to be repaired by means 
of a pressurized fluid, like air or water. The tubular 
liner bag is made of a flexible resin-absorbable mate- 
rial impregnated with a thermosetting resin, and has 
the outer surface coated with a hermetic film. More 
particularly, according to the publication, the tubular 
flexible liner bag is closed at one end and open at the 
other; the tubular flexible liner bag is first flattened, 
then, the closed end of the tubular liner bag is tied to 
a control rope; the open end of the tubular liner bag 
is made to gape wide and hooked at the end of the de- 
fective or old pipe in a manner such that the wide- 
opened end of the liner completely and fixedly covers 
and closes the pipe end; a portion of the liner is push- 
ed into the pipe; then, the pressurized fluid is applied 
to the said portion of the tubular liner such that the flu- 
id urges the tubular liner to enter the defective pipe. 
Since one end of the tubular liner is hooked at the end 
of the pipe, it remains there while the rest of the flex- 
ible liner bag is turned inside out as it proceeds deep- 
er in the pipe. (Hereinafter, this manner of insertion 
shall be called "reversing*.) When the entire length of 
the tubular liner bag is reversed (or turned inside out) 
into the pipe, the control rope holds the closed end of 
the tubular liner bag to thereby control the length of 
the tubular liner in the pipe. Then, the reversed tubular , 
liner is pressed against the inner wall of the defective 
pipe by the said pressurized fluid, and the tubular flex- 
ible liner is hardened as the thermosetting resin im- 
pregnated in the liner is heated, which is effected by 
heating the fluid filling the tubular liner bag by means 
of a hot steam, etc. It isJUhus possible tojine the inside 
wall of the defective or old pipe with a rigid liner with- 
out digging the ground and disassembling the pipe. 

'sections. ,a ■ ;>r : ^^^;^ ; - r : 

This method is applicable to a pipe branching out - 
from a main pipe as well, and how it is conducted will 
be described next with reference to Fig. 15. 

Fig. 15 is a vertical sectional view of the site, 
showing the conventionnal method of lining a pipe 
branching out from a main pipe. The reference numer- 



al 23 designates a pressure proof bent tube inserted 
in a main pipe 20. A hermetic flexible bag 11 connect- 
ed to the end of the tube 23 is reversely inserted in a 
branch pipe 21 together with a flexible tubular liner 1 5, 
5 and is for pressing the liner 15 onto the inner wall of 
the branch pipe 21 . The bag 1 1 as well as the tu be 23 
is removed from the pipes 21, 22 after the pipe repair 
work is completed. Therefore, the bag 11 must be de- 
tachable from the liner 15. 
10 According to this conventional method, first the 

pressure proof tube 23 containing the furled flexible 
bag 11 and liner 15 in it is placed in the main pipe 20 " 
in a manner such that the bent end of the tube 23 
faces the entrance to the branch pipe 21, and when 
15 pressurized air or the like is supplied into the pressure 
proof tube 23, the flexible bag 11 together with the 
liner 15 is inflated and reversed into the branch pipe 
21, and the liner 15 is pressed against the inner wall 
of the branch pipe 21. Then, the liner 15 is hardened 
20 by heating, or by some other procedure depending on 
the hardening property of the material of the liner 15. 
Finally, the flexible bag 11 is detached from the hard 
liner 15 and withdrawn from the branch pipe 21, lean- 
. , _ing the branch pipe .21 closely lined with the liner 15. 
25 However, in the above conventional method for 

- lining branch pipes; the viscous thermosetting resin 
impregnated in the flexible resin-absorbable material 
of the tubular liner 15 flows down through the resin- 
absorbable material, and it does so relatively readily 
30 when the branch pipe 21 is steep like the one in Fig. 
. 15. Since only one side of the tubular liner 15 is coated 
. ; with a hermetic film, that is, only outside before re- 
r versing or only inside after reversing, the resin oozes 
at the lower end of the tubular liner 15 and drops into 
35 \.the main pipe 20. " *' }~ ; " r * } 

y A method was conceived to let a resin-absorbable 
: material which is coated inside and outside with a her- 
metic film absorb a fluid thermosetting resin to there- 
by obtain a tubular liner impregnated with the therm- 
40 setting resin; however, it has been found very difficult 
. to impregnate a layer of a resin-absorbable material 
. coated both sides with a film with a resin, and espe- 
* daily when one end of the layer was sealed by a resin 
: ^ stopper means such as an adhesive tape, it was vir- 
45 _,^..tually impossible to let the resin-absorbale material in 
" j£the vicinity of the i sealed end absorb the the^ 
jitl resin.* ^r^.^o' w<tei?vw 
: - g'Alsd^in the conventional practice, it was neces- 
? ~*/sary to'taildr the hermetic flexible bags 11 to suit dif- 
so y ferent lengths of the branch pipes 21 ."and it was also 7 
'/ necessary to change the hermetic bags 11 each time** 
3 : ^ the length of the branch pipe 21 differed^|J % Jf^ 

Furthermore, when a branch pipe formed a sharp ^ 
angle with the main pipe, it was often difficult to with- 
draw the hermetic bag 11 from the newly lined branch ' 
pipe, as the bag 11 is somehow hooked on the acute 
joint of the pipes. 

Also, there has been proposed a method wherein „ 



55 



EP 0 518 521 A2 



a tubular liner having a collar at one end as the resin 
stopper means is encapsuled in a resiliant guide pipe 
shaped to fit in the branch pipe, and the guide pipe is 
drawn into the branch pipe and turned until the collar 
of the tubular liner fits on the inner wall of the main 
pipe. However, in this method, when the branch pipe 
is relatively long or bent, it is diff icult to turn the resil- 
iant guide pipe, and therefore impossible to fit the col- 
lar of the tubular liner on the inner wall of the main 
pipe. 

The present invention was contrived in view of the 
above problems, and it is, therefore, an object of the 
invention to provide a liner assembly for lining the in- 
ner walls of branch pipes, especially those which are 
steep, long and/or bent, such th^t there will be no drip- 
ping of thermosetting resin into the main pipe; and 
also a manufacturing method of such branch pipe liner 
assembly is proposed. 

In order to attain the object of the invention, there 
is provided a lining assembly for lining the inner wall 
of a branch pipe . branching out from a main pipe, 
which assembly comprises (a) a flexible tubular resin- 
soaked liner having one end externally reversed to 
form a collar and having a length consistent with the 
length of the branch pipe, said collar being warped 
and hardened to have a curvature same as that of the 
inner wall of the main pipe, (b) a first hermetic film 
covering the internal wail of the tubular liner, (c) a sec- 
ond hermetic film covering the external wall of the 
tubular liner, (d) an annular resin-absorbable flat felt 
with which said collar is backed, (e) a detachable re- 
siliant tube consisting of a tubular reinforce material 
and a hermetic film covering the internal wall of the 
tubular reinforce material, the upper end portion of 
said film being free of the reinforce material and de- 
tachably adhered to said second hermetic film cover- 
ing the external wall of the flexible tubular resin-soa- 
ked liner near the collar and said detachable resiliant 
tube enclosing in it a sufficient part of said flexible 
tubular film-covered liner which is in the vicinity of the 
collar to thereby support that part of the liner to errect 
toward the opening of the branch pipe, and (f) a pres- 
sure proof tube consisting of three detachable divi- 
sions containing in it said flexible tubular resin-soa- 
ked liner lengthwise, the front end of said pressure 
proof tube being connected to said detachable resili- 
ant tube and the rear end of it being closed. 

A means is provided to press the collar backed 
with the annular resin-absorbable flat felt onto the in- 
... nerwallof the main pipe^;^ ^ff^"'.:"*' rj * ' 
l V Further, an air vent means may be provided at the 
Either end of the film-covered resin-soaked liner for re- 
leasing air ahTanVnnulaf f^iMbsorbable flat felt 
adhered to the bade side of the collar may preferably 
have a protrusion means along the inner edge thereof 
which protrudes such that when said flexible tubular 
resin-soaked liner is laid over the protrusion, the pro- 
trusion causes the liner to produce a visual elevation. 



A guide tube is connected between the front end 
of said pressure proof tube and said press means. 

Also, a method is provided for making said branch 
pipe lining assembly which comprises the steps of: 
5 covering the outer wall of the flexible tubular resin-ab- 
sorbable liner with the second hermetic film; revers- 
ing one end of the resin-absorbable liner to thereby 
form a collar; hardening the collar, backing said collar 
with the annular resin-absorbable flat felt; adhering 
10 one end of the detachable resiliant tube to the second 
hermetic film covering the external wall of the flexible 
tubular resin-absorbable liner near the collar and, at- 
taching one end of the first hermetic film to that side 
of the hardened collar that is not backed with the an- 
15 nular resin-absorbable flat felt; charging hardenabie 
resin into the first hermetic film; reversing the first 
hermetic film into the flexible tubular resin-absorb- 
able liner while drawing air from the tubular resin-ab- 
sorbable liner at the rear end of it to thereby soak the 
20 tubular resin-absorbable liner with the hardenabie 
resin. The collar is part of the flexible tubular liner, and 
is therefore soft. The collar is warped (shaped) by 
rounding it to have a desired curvature, and is then 
hardened so as to retain its desired curvature. When 
25 the branch pipe liner assembly of the present inven- 
tion is employed, the detachable resiliant tube her- 
metically connects the pressure proof tube with the 
branch pipe liner so that the same detachable resiliant 
tube is used irrespective of the length of the branch 
30 pipe to be lined. Therefore, it is possible to do away 
with the conventional hermetical tube and guide pipe, 
and even when the branch pipe is steep or long or 
bent, the branch pipe can be lined effectively and 
completely. ' 
35 Also, the flexible tubular resin-absorbable liner is 

covered both internally and externally with hermetic 
films, the first and the second ones, so that even 
when the branch pipe is steep, the resin soaked in the 
liner does not flow through the liner, furthermore, 
40 when the resin is impregnated into the flexible tubular 
resin-absorbable liner as the first hermetic film is re- 
versed into the resin-absorbable liner, the air in the 
resin-absorbable liner is drawn out so that the resin 
which is pressed on the resin-absorbable liner is 
45 sucked into the liner and, therefore, the resin-absorb- 
able liner becomes soaked with the resin throughout 
the whole length of it. * - 
T " The above and other objects and features of the 
invention will appear more fully hereinafter in the fol- 
50 lowing description given in ronnection with the ac- 
companying drawings and the novelty thereof pointed 
but in the appended claims. t? s *- - r -- ? r:;: v J ^\ 
-?;Li pig. 1 is a drawing useful in explaining how a 
* sx * branch pipe liner set of the invention isfabricated; 
55 s> Fig. 2 is a drawing useful in explaining how a 
branch pipe liner set of the invention isfabricated; 
Fig. 3 is a drawing useful in explaining how a 
branch pipe liner set of the invention is fabricated; 
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Fig. 4 is a drawing useful in explaining how a 
branch pipe liner set of the invention is fabricated; 
Fig. 5 is an enlarged view of the portion A of Fig. 

. Fig. 6 is a perspective view of the branch pipe s 
liner set partially broken; 

Fig. 7 is an enlarged cross-sectional view taken 
onlineB-B;. .,.-..7 ~"\\- . ' _7 7 V .7 7 
Fig. 8 is a cross-sectional view showing how a 
branch pipe is lined by means of th,e branch pipe 10 
liner assembly of the invention; - V/.. 
Fig. 9 is a cross-sectional view showing how a x 
branch pipe is lined by means of. the branch pipe, 
, liner assembly of the invention;/ 
Fig. 10 is a cross-sectional view showing how a^ 15 
branch pipe is lined by means of the branch pipe 
liner assembly of the invention; 
Fig. 11 is a cross-sectipnai view showing how a 
branch pipe is lined by means of the branch pipe 
liner assembly of the invention; 20 
Fig. 12 is a cross-sectional view showing how a 
branch pipe is lined by means of the branch pipe 
liner assembly of the invention; 
. Fig. 13 is a cross-sectional view showing how a 
branch pipe is lined by means of the branch pipe 25 
, liner assembly of the invention; 7, . _ 

Fig/14 is an enlarged view of the portion C of Fig. 
13; and 

Fig. 15 is a cross-sectional view showing how a 
conventional branch pipe lining operation is con- 30 
. ducted. . 

. Next, an embodiment of the invention, which is 
considered the best mode, will be described with ref- 
erence to the attached drawings. .... 

Figs. 1 through 7 are drawings to show the pro- 35 
cedure of manufacturing a branch pipe liner set, and 
Fig. 5, in particular, is an enlarged view of the portion 
Aof Fig. 4, and Fig. 7 is an enlarged cross section tak- 
en on line B-B of Fig. 6. A . ...... 

Reference numeral 1 designates a flexible tubu- 40 
lar liner which consists of a resin-absorbable material 
2 coated externally with a hermetic film 3 and which 
has one end reversed externally to form a collar 4, as 
shown in Figs. 1 and 2. The resin-absorbable material 
2 is covered with the film 3 by the conventional meth- 
od. The collar 4 is spread wide and warped and hard- 
ened in a shape such that it fits that part of the inner 
waJI of the main pipe which forn^ the brink of the 
opening of the branch pipe, that is, the culture pi 7 
the warped collar is equal to that of the innerjyall of 
the main pipe, and the outer diameter of the collar^ S< 
is ^substentialiy^greate^^ the ~< 

branch pipe. The col lar 4 is thus hardened beforehand v 
as the thermosetting resin impregnated in it is heated. 
An annular resin-absorbable flat felt 5 is adhered to 55 
the back side of the collar 4. More than a few beads 
6 (four or eight of them, for example) are evenly fixed 
on the annular felt 5 in the vicinity of the brink of the 
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annular felt 5. It is possible to obtain the same intend- 
ed result if, in place of these beads 6, the annular flat 
felt 5 is bent a little and thus formed with an inner rim; 

A detachable resiliant tube 7 which, as shown in 
Fig. 2, consists of a tubular reinforce material 8 coated 
internally with a highly hermetic film 9, the upper end 
of the film 9 being free of the material 8 and detach- 
ably adhered to the tubular liner 1 oyer the hermetic 
film 3 near the collar 4. As shown, the detachable tube 
7 is not long and only a short length of the tubular liner 

I in the vicinity of the collar 4 is inside the detachable 

tube 7. : 7 ;* 77 7.777^./. : : ' "'7 7'7' VC| 

Also, as shown in Fig. 2, a tubular resin-absorb- 
able felt 10 is fixed at the cpllar 4 of the tubular liner 
1 , and one end of a highly hermetic external film tube 

II is connected to the external surface of the tubular 
felt 10. - ~" : ' * * ; 77^ 

When one end of the external film tube 11 is thus 
connected to the tubular liner 1, a measured amount 
of a thermosetting resin 1 2 is injected into the external 
film tube 11 from the free end of it as shown in Fig. 
3, and the external film tube 11 is reversed into the 
tubular liner 1 so much that the resin 12 is entirely 
pushed inside the tubular liner 1; then, the external 
film tube 11 is regularly reversed into the tubular liner 
1 by means of the water supplied from a hose 1 3, as 
shown in Fig*. 4. Simultaneously as this/ a vacuum 
pump 14, which is connected at the other end (right 
end, as viewed in Fig. 4) of the tubular liner 1 , is op- 
erated to draw air from the tubular liner 1 so as to fa- 
cilitate permeation of the resin 12 through the tubular 
liner 1. As shown in Fig^ 5, the charged water urges 
the film tube 11 to be pressed on the flexible tubular . 

liner 1.7 ^-77,... ,*-7-^7. 77-7" 7 7 77-77".^7" 7 , 

7 ; In other words, 'the external film tube 11 is re- 
versed into the tubular iiner 1 by the water pressure, 
and the thermosetting resin 12 is pushed and trans- 
ferred toward said right end of the tubular liner 1, and 
since the air in the tubular liner 1 is being drawn out, 
the thermosetting resiri 12 can easily soak through 
the entire thickness and the length of the liner 1 .When 
reversing of the external f Dm tube 11 is completed/the 
head of the reversed tube 11 which reaches said right 
end of the tubular Iiner7l is cut open, whereupon the 
the water gushes put torn the external film tube 11, 
and the liner iVow'coated with films both' internally . 
apd.eptej^ 

n ; ^ftien, an £ir yerit". valve ,16 is fabricated at said 
right end of the tubularjinerj, by attaching a cut from 5 
:a film' tube similar as ttieJFilm tube 3? as shbwnln Fig. 7-X 
6; ai narrow air passage is formed through which the ^ 
air can escape. Thus, a branch pipe liner set 15 is pre- %W 
pared. Jn the tabular pipeji^ner-l, shown jn Fig. 7, the ^ 
inner wall of the resin-absottable/material 2 impreg- * 
nated with the thermosetting resin 12 is coated with 
the external hermetic film tube 11, and the external 
wall with the hermetic film tube Z. . , / _ \, 771^' 
Next, the procedure of lining a branch pipe with 
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the branch pipe liner set 15 will be explained with ref- 
erence to Figs. 8 through 14. Incidentally, Figs. 8 
through 1 3 are cross sections showing a main pipe, a 
branch pipe and elements used in the lining operation; 
Fig. 14 is an enlarged view of portion C of Fig. 13. 

In Fig. 8, the reference numeral 20 designates a 
main pipe, and 21 a narrow branch pipe extending 
from the main pipe 20. A setting robot 22, a pressure 
proof tube 23 f etc. are placed in the main pipe 20. The 
setting robot 22 is driven by means of hydraulic pres- 
sure and is capable of moving its head 24 forward and 
backward and upward and downward and also turn- 
ing it clockwise and anticlockwise about the neck-like 
shaft. A pull rope 25 is tied to the getting robot 22, and 
a TV camera 26 for monitoring is mounted on the top 
of the setting robot 22. ./ 

The pressure proof tube 23 consists of three divi- 
sions: first division 23A, second division 23B, third di- 
vision 23C, and these divisions are connected in a row 
by means of dip-on type joints 27, 28 in a manner 
such that they are easily detached from one another 
by turning the levers to release the clip-on type joints 
27, 28. Therefore, if a number of replaceable second 
divisions 23B having different lengths are made avail- 
able, for example, then it is possible to adjust the . 
length of the overall pressure proof tube 23 by select- 
ing different second divisions 23B. 

As shown in Fig. 8, the front end of the pressure 
proof tube 23 is provided with a ring 29 and the rear 
end of it is closed with a cup 30. To the cup 30 is con- 
nected an air hose 31 and a pull rope 32. The air hose 
31 is connected at the other end to an air compressor, 
not shown. 

In the pressure proof tube 23 is enclosed the 
branch pipe liner set 15 of the invention, and the open 
end of the detachable tube 7 of the liner set 1 5 is con- 
nected to the ring 29. The collar 4 of the branch pipe 
liner set 15 is supported by a setting arm 33, which is 
ring-like air detachably attached to the head 24 of the 
setting robot 22, and a ring-like air mat 34 is inter- 
vened between the collar4 and the setting arm 33. In- 
cidentally, this air mat 34 is connected to an air com- 
pressor, not shown, by way of an air hose 35. 

. Further, the setting arm 33 is connected to the 
ring 29 via a guide tube 36, and the length of the guide 
tube 36 is smaller than that of the detachable tube 7. 
Incidentally, a small monitor TV camera 37 is mounted 
on the ring 29. 

# 7* \ r By pulling and letting go the pull ropes 25 and 32, 
it is possible to move the setting rbbbot 22, the pres- 
sure proof tube 23 and others altogether in the le ngth- 
wise direction of the main pipe 20. By observing the 
position of the collar 4 of the branch 'pipe liner set 15 
relative to the branch pipe 21 by means of the TV cam- 
eras 26 and 37, the branch pipe liner set 15 is shifted 
until the collar 4 is brought exactly below the opening 

of the branch pipe 21 . 

Next, the air compressor, not shown, is driven to 



supply the pressure proof tube 23 and the air mat 34 
with compressed air, whereupon, as shown in Fig. 9, 
the air mat 34 is inflated and urges the collar 4 of the 
branch pipe liner set 1 5 onto the brink of the opening 
5 of the branch pipe 21 to thereby close the opening 
completely. Also, the branch pipe liner set 15 in the 
pressure proof tube 23 is reversed into the branch 
pipe 21 , as the compressed air supplied into the pres- 
sure proof tube 23 urges the pressure proof tube 23 
10 to inflate, as shown in Figs. 9 and 10. Incidentally, the 
tubular pipe liner 1 of the branch pipe liner set 15 is, 
coated inside with the external film tube 11 and out- 
side with the film 3 (before resversing) so that even if 
the branch pipe 21 is steep, the thermosetting resin . 
15 soaked in the tubular pipe liner 1 will not flow down. 

When the insertion of the branch pipe liner set 15 
into the branch pipe 21 by reversing is completed, the 
air blows out through the valve 16. Then, the upper 
end of the branch pipe liner set 15 is cut off and closed 
20 with a cup 38, to which are connected terminals of an 
air hose 39 and a hot water hose 42, as shown in Fig. 
11. Compressed air is supplied into the branch pipe 
liner set 1 5 by way of the air hose 39 to thereby keep 
the tubular pipe liner 1 being inflated and urged on the 
25 inner wall of the branch pipe 21 ; at the same time, a 
pump 40 is operated so that hot water is drawn from 
a tank 41 and injected into the branch pipe liner set 
1 5 by way of the hot water hose 42. As the result, the 
thermosetting resin (hardenable resin) 12 soaked in 
30 the tubular pipe liner 1 of the branch pipe liner set 15 
is heated and hardens, and thus the branch pipe 21 
is internally lined with the hardened tubular pipe liner 
1 of the branch pipe liner set 15, and the branch pipe 
21 is reinforced. 
35 When the branch pipe 21 is lined as described 

above, the hot water is drawn out from the branch pipe 
liner set 15, and, as shown in Fig. 12, the pressure 
proof tube 23 is moved in the direction indicated by 
the arrow C. Since the pressure proof tube 23 and the 
40 setting robot 22 are connected to each other by 
means of the guide tube 36, the setting robot 22 is 
drawn in the direction C as the pressure proof tube 23 
is moved, and consequently, the detachable tube 7 
temporarily attached to the branch pipe liner set 15 is 
45 detached therefrom and drawn away through the hoi- ' 
low of the main pipe 20 together with the pressure 
proof tube 23, etc. * " '[ * " ' ? 

As described above, according to the lining meth- 
od of the present embodiment of the invention, the- 
50 hermetical junction between the pressure proof tube^ 
— ' 23 and the branch pipe liner set '15 is effected by" 
means of the detachable tube 7; and the same de^ 
- tachable tube 7 can be used for branch^pipes of dif-\ 
ferent lengths'. Therefore; it is riow'possible to dis- 
ss pense with the conventional pressure proof tubes and 
guide pipes, and furthermore, it is possible to effec- 
tively line such branch pipes that are steep, long or ex-' 
cessively bent 
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When the lining operation on the branch pipe 21 
is thus completed, the main pipe 20 is lined next with 
a tubular pipe liner 43, as shown in Fig. 13, and the 
liner 43 is hardened to repair and reinforce the main 
pipe 20. Now, when the tubular pipe liner 43 is re- 5 
versed into the main pipe 20, the annular flat felt 5 
(Fig. 14), which is attached to the collar 4 of the branch 
pipe liner set 15, gets soaked with the thermosetting 
resin that transfers from the tubular pipe liner 43 in 
which it is richly contained; then, when the^thermoset- 1 o 
ting resin contained in the liner 43 is thermally hard- 
ened, the thermosetting resin contained in the felt 5 
simultaneously hardens with it with the result that the 
annular flat felt 5 and the tubular pipe liner 43 are 
merged into one integral body; as the result, the tufc>- 15 
ular pipe liner 1 in the branch pipe 7 21 and the tubular 
pipe liner 43 in the main pipe 20 are connected and 
become one body so that the joint between them ob- 
tains high seaiability to stop leakages of gases as well 
as liquids. 20 

Since a plurality of beads 6 are fixed at the collar 
4 of the branch pipe liner set 15 along the brink of the 
opening of the branch pipe 21, the tubular pipe liner 
43 as reversed inside the main pipe 20 produces a 
plurality of elevations 43a where the beads 6 are, as 25 " 
shown in Fig. 14. Therefore, in determining the posi- 
tion of a hydraulically-operated cutter 44, which is in- 
troduced into the main pique 20, as shown in Fig. 13, 
so as to cut open the tubular pipe liner 43 to con nun i- 
cate the main pipe 20 with the branch pipe 21 , it is pos- " 30 
sible to bring the cutter 44 into the right position with 
high precision by observing the elevations 43a as the . 
visual guide through a TV camera 45 mounted on the 
cutter 44. Since, the cutter 44 is set at the right posi- 
tion, the cutter 44 will not cut the collar 4 of the branch 35 
pipe liner set 15 by mistake. ^ 

. Incidentally, in the present embodiment, although _ 
an air mat 34 is placed between the collar 4 of the 
branch pipe liner set 15 and the setting arm 33, it is 
possible to employ a resiliant means such as rubber 40 
and springs in place of the air mat, and it is also pos- 
sible to employ fluid jet between the collar 4 and the 
setting arm 33 to urge the collar 4 against the brink of ^ 
the opening of the branchpipe 21. . ^ . ^ * . 
, , As the hardenable resin, a thermosetting resin is 45 
used in the embodiment, but it is possible to employ, 
a photochemical resin T which hardeneds when ex-" 
posed to light The heating means for a thermosetting 
resin'may be hot water, jhotsteamV dectric'heateri orj , v 
anything that imparte^suff icient'heat. In the embody! .'. do 
m'ent hot water is injected, but it is possible to'sprinkJe , 

rt :^er the j^in^ d W^^i^i ^ ^ux^^^'^^ , 

\ *.As is dear from the above embodiment of the in- ' * 
vention, a novel lining assembly for lining the inner 
wall of a branch pipe is contrived, which assembly 55 
comprises (a) a flexible tubular resin-soaked liner 
having one end externally reversed to form a collar 
and having a length consistent with the length of the 



branch pipe, said collar being warped and hardened 
to have a curvature same as that of the inner wall of 
the main pipe, (b) a first hermetic film covering the in- 
ternal wall of the tubular liner, (c) a second hermetic 
film covering the external wall of the tubular liner, (d) 
an annular resin-absorbable flat felt with which said 
rollar is backed, (e) a detachable resiliant tube con- 
sisting of a tubular reinforce material and a hermetic 
film covering the internal wall of the tubular reinforce 
material, the upper end portion of said film being free 
of the reinforce material and detachably adhered to 
said second hermetic film covering the external wall 
of the flexible tubular resin-soaked liner near the col- 
lar and said detachable resiliant tube enclosing in it a 
sufficient part of said flexible tubular film-covered 
liner which is in the vicinity of the collar to thereby sup- 
port that part of the liner to errect toward the opening 
of the branch pipe, and (f) a pressure proof tube con- 
sisting of three detachable divisions containing in it 
said flexible tubular resin-soaked liner lengthwise, the 
front end of said pressure proof tube being connected 
to said detachable resiliant tube and the rear end of it 
being closed; hence, even when the branch pipe is 
steep, long or excessively bent, it is possible to line 
the branch pipe effectively and leakless. 

* While the invention has been described in its pre- 
ferred embodiment, it is to be understood that modi- 
fications will occur to those skilled in that art without 
departing from the spirit of the invention. The scope 
of the invention is therefore to be determined solely 
by the appended claims. ' 

Claims /"' r l : _f ' ~ 

1. A lining assembly for lining the inner wall of a 
branch pipe (21) branching out from a main pipe 
(20), which assembly comprises: a flexible tubu- 
'„/ lar resin-soaked liner (1) having one end extern- 
" ally reversed to form a collar (4) and having a 
_ length consistent with the length of the branch 
pipe, said collar being warped and hardened to 
have a curvature the same as that of the inner 
[-wall of the^main pipie; a first hermetic film (11) 
V.\ covering the internal wall of the tubular liner; a 
^ second hermetic film (3) covering the'exterrial 
'wall of the tubular liner; and ^detachable resilient 
^ tube (7) comprising a tubular reinforce material 
1^(8) and a hermetic film (9) covering the internal 
r ^wall of said tubular reinforce material/ the upper 
,l?end portion ^ said filrn (9) being free of the rein- 
force material (8) and detachably adhered to said 
■ ^second, hermetic :film (3) covering the external 
'. wall of the flexible tubular resin-soaked liner (1) 
*' Y near the collar (4), and said detachable resilient 
~ tube (7) enclosing in it a sufficient part of said 
flexible tubular filnvcovered liner (1) which is in 
the vicinity of the collar to thereby support that 
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part of the liner to erect toward the opening of the 
branch pipe. 

Alining assembly as claimed in claim 1 f charac- 
terized by further comprising an annular resin-ab- 
sorbable flat felt (5) with which said collar (4) is 
backed.and a pressure proof tube (23) compris- 
ing three detachable divisions (23A.23B.23C) 
containing in it said flexible tubular resin-soaked 
liner (1) lengthwise, the front end of said pressure 
proof tube (23) being hermetically connected to 
said detachable resilient tube (7) and the rear end 
of the pressure proof tube being closed. 

A lining assembly as ciaimecl in claim 2, charac- 
terized by further comprising means (33 f 34) pro- 
vided to press the collar (4) backed with the an- 
nular resin-absorbable flat felt (5) onto the inner 
wall of the main pipe (20). 

Alining assembly as claimed in claim 2 or 3, char- 
acterized by further comprising an air vent means 
(16) provided at the other end of the film-covered 
resin-soaked liner (1) for releasing air. 

/' ■ . 

, A lining assembly as claimed in any of claims 2 to 

4, characterized in that said annular resin-ab- 
sorbable flat felt (5) adhered to the back side of 
the collar (4) has protrusion means (6) along the 
inner edge thereof which protrudes such that 
when a layer of liner is laid over the protrusion 
means, the protrusion means causes the liner to 
produce a visual elevation. 

. Alining assembly as claimed in any of claims 2 to 

5, characterized by further comprising a guide 
tube (36) connected between the front end of said 
pressure proof tube (23) and press means 
(33,34). 

\ A method for making a branch pipe lining assem- 
bly which comprises the steps of: covering the 
outer wall of a flexible tubular resin-absorbable 
liner (1 ) with a second hermetic f ilm (3); reversing 
one end of the resin-absorbable liner to thereby 
form a collar (4); warping and hardening the collar 
such that it has a curvature the same as that of 
the inner wall of a main pipe (20); adhering one 
r . ; Jend of a detachable resilient tube (7) to said sec- 
' t ond hermetic film (3) covering the external wall of 
^ the flexible tubular resin-absorbable liner (1 1 ) near 
#the collar, and attaching one end of a first hermet- 
icf ilm (11) to the hardened collar, charging-hard- 
enable resin (12) into the f irst hermetic f flm; re- 
versing the first hermetic film (11) into the flexible 
tubular resin-absorbable liner (1) while drawing 
air from the tubular resin-absorbable liner to 
thereby soak the tubular resin-absorbable liner 
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with the hardenable resin (12). 

A method as claimed in claim 7, characterized by 
backing said collar (4) with an annular resin-ab- 
sorbable flat felt (5), and attaching said one end 
of the first hermetic film (11) to that side of the 
hardened collar (4) that is not backed with the 
said flat felt (5). 
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A lining assembly for lining the inner wall of a 
branch pipe (21) comprising : a flexible tubular 
resin-soaked liner (1) having one end externally 
reversed to form a collar (4) to fit the inner wall 
of a main pipe (20); a first hermetic film (11) 
covering the internal wall of the tubular liner ; a 
second hermetic film (3) covering the external . 
wail of the tubular liner; an annular resin- 
absorbable flat felt (5) with which the collar (4) 
is backed ; a detachable resilient tube (7) con- 
sisting of a tubular reinforce material (8) and a 
hermetic film (9) covering the internal wall of 
the tubular reinforce material, the upper end 
portion of the film (9) being detachably adhered 
to the second hermetic film (3) covering the 
external wall of the flexible tubular resin-soaked 
liner (1) near the collar (4), and the detachable 
resilient tube (7) enclosing in it a sufficient part 
of the flexible tubular film-covered liner (1) 
which is in the vicinity of the collar to thereby 
support that part of the liner to erect toward the 
opening of the branch pipe ; and a pressure 
proof tube (23) consisting of three detachable 
divisions (23A.23B.23C) containing in it the 
flexible - tubular resin-loaked / liner (1) 
lengthwise, the front end of the pressure proof 
tube (23) being connected to the detachable 
resilient tube (7) and the rear end of it being 
'.' 'closed. V'.:/-;", : £/i^^v "> ; i ; v:v -V:-* 
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